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Ultrasound waves in the glass cuvette (40x10x10 mm3) with the sample (1) had been excited by broadband 
transducer from LiNbO3 (2) and were detected by means of  the semiconductor laser (3). The sample temperature 
was monitored by a platinum resistance thermometer Pt100 (5), which was placed in the teflon cuvette lid (4). The 
relative accuracy of temperature measurement is įT=+/- 0.010C. Near the wall of the cuvette places a Nd-Fe-B 
ceramic magnet or its a no magnet geometric analog (6). The distance between the magnet and the cell is fixed and 
does not exceed 0.3 mm. The magnetic field induction  in the point of measurement of acoustic oscillations is 
B§0.27 T. Taking into account the influence of the magnetic field of this magnitude on Pt100 gives a correction to 
the temperature įT0.001 0ɋ  [Inaba et al. (2004)]. 
3. Experiments and results 
In the series of comparative experiments with the magnetic field and without the magnetic field the influence of 
the magnetic field on the acoustic properties of the sample was investigated.  The sample is distilled water with 
volume about 1 ml. Before this work distilled water was in the no hermetic glass container about 3 months. As 
needed in instead of magnet a piece of duralumin (full geometric analog of magnet) was used. 
During the experiment the thermostat supported a cyclic change in temperature of the sample, as in the 
temperature wave technique. The temperature of the sample was varied in the range of Texp =14.5-15.6°C, i.e. is 
ǻT 1°. Also during the experiment the phase ǻĳ of the acoustic oscillations was controlled. The duration of each 
experiment is about 150 minutes. 
Imagine a phase change in the form of:  
x
ɫ
ɫ '|' ZM
2   (1) 
TKc c '|'   (2) 
constKK
Tphase ' 
M
M
  (3) 
Where ǻc- the linear variation of the speed of sound for small ǻT (see eq. 2); c - the speed of sound in water; Ȧ- 
frequency acoustic wave;  x- coordinate of the point of measurement; KC - tabular value; Tphase-  the calculated 
temperature; Kĳ, Kconst -  selected constants. 
Figures 3 show the results of measurements of sample temperature Texp and the phase change ǻĳ  of  the 
acoustic oscillations in the absence of  an external field (a) and  in the presence an external field (b). The phase 
change ǻĳ is represented in the form of  the calculated  temperature Tphase  (see eq. 3). 
Figures 3a and 3b show that there is a difference between two curves Tphase and  Texp, which could be written 
as  dT(t)= Tphase - Texp.   Ideally for small ǻT, these  two curves should coincide (Tphase = Texp).  
We can  define  of  the  additional change in the sound speed as ǻcdt = (Tphase - Texp)·KC.   This is apparent that  
ǻcdt   is a function  of  time and conditions of experiment. 
According to the formula (1), we can count change in the speed of sound ǻc. Figure 4a shows change in the 
speed of sound ǻc   vs   the temperature Texp  of the sample. Figure 4b shows the  additional change  in the sound 
speed ǻcdt  vs  time  of  the experiment  for  cases with  and without magnet field.  
Figure 4a shows that in the absence of an external field, we obtain tabulated values of the sound velocity for the 
given temperature range. The accuracy of measuring  of  the sound velocity at the same time į(ǻc/c)= 0.014%. The 
speed of sound in water at these temperatures c§ 1.467·103 m/s. 
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In our case the magnetic field is relatively small. We can only assume any changes in the structural elements of 
water [http://docs.podelise.ru], which could change the speed of sound in a magnetic field. 
4. Conclusion 
The small increment in the speed of sound is observed  by applying the magnetic field to the sample. The ratio  
of change of  the sound speed  to  the sound speed in water is ǻcdtM /c  0.1%.  These  results were obtained in a 
series of comparative experiments with  magnetic field (B§ 0.27 T) and without magnetic field. 
The ratio ǻcdtM /c is small and at the same time, the influence of the magnetic field is masked by the contribution 
from the sonolysis products, if the latter is essential for these parameters ultrasound. Therefore, additional 
experiments should be performed with less power ultrasound. 
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